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1. Introduction 

Initial chemical composition of stars is, besides the mass, another key factor in 
stellar evolution. Through stellar lifetimes and impact on radiation output and 
nucleosynthesis of stars it is controlling both the pace of evolution of galactic 
matter/light and changes in their integrated observables and spectra. 

Given aspect of galactic evolution has been for long time ignored in quanti- 
tative studies, because the real breaktrough in availability of sets of homogeneous 
non-solar composition stellar evolutionary tracks and atmospheres occurred only 
in the last few years. Presently there exist two consistent track sets with suffi- 
cient range of metallicities - set for 5 compositions produced by Geneva group 
(cf. Meynet et al. 1994, with earlier references therein; lately a sixth, high- 
metallicity Z = 0.10 composition got added to the set by Mowlavi et al. 1998) 
and Padova tracks ( cf. Girardi et al. 1996, and references therein), the lat- 
ter covering with 8 compositions practically all the observable and theoretically 
useful metallicity interval from Z = 0.0001 until Z = 0.10. Both still pose some 
further problems for applications(ors) - Geneva tracks do not include for non- 
solar compositions past-RGB stages of evolution of low-mass stars M < 1.7 M Q , 
so these have to be added from other (and inhomogeneous) sources, plus it has 
shorter range in abundances. Padova tracks are relatively free of so basic prob- 
lematics, except of lack of stars M > 9 M in Z = 0.10 subset, but some minor 
irregularities arise also for Z = 0.001 composition because they were computed 
with different radiative opacities. As to the coupling of Z-dependent chemical 
evolution with spectrophotometric, Geneva tracks have had the preference of 
having stellar nucleosynthetic results available from the onset (Maeder 1992), 
although for just two compositions, Z = 0.001 and Z = 0.02. That gap of miss- 
ing yields for Padova set got finally filled by a recent publication of Portinari et 
al. (1998), for first time putting the future combined chemospectrophotometric 
models on firm leg. 



2. Discussion of spectral data 

We have used both track sets to study spectral evolution of stellar populations in 
function of their initial metallicity and star formation parameters. No gas emis- 
sion/dust absorption has been considered in these models, since it is highly indi- 
vidual for galaxies. On the basis of Padova tracks and isochrones we have some 
time ago released a standardized grid of spectral data files (Traat 1996), com- 
puted with the evolutionary codes developed by the author. The grid includes 
1008 models and has the widest practically useful range of chemical compositions 
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Table 1. Time-integrated energy fluxes of coeval stellar populations with 
different IMF slopes and metallicities, per 1 M in massive stars 10 -j- 120 Mq. 
Flux units 10 52 erg, flux fractions f; com] auted for intervals 90.9-395 A, 395-995 
A, 995-1995 A, 1995-3590 A, 3590-7490 A, 0.749-4.99 /im and 4.99-160 fxm. 
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and star formation prescriptions. It covers all the Padova set abundance range, 
i.e. eighth metallicities Z = 0.0001, 0.0004, 0.001, 0.004, 0.008, 0.02, 0.05 and 
0.10. The conversion from stellar luminosities and temperatures to spectral flux 
distributions was based on Kurucz (1993) model atmospheres with the prospect 
of their future replacement in cool star region T e ff< 4500°K to new Uppsala 
release. 

Dataset for each Z value includes 

• six power law IMF-s of different slopes 1.6 4- 3.5, 

• corresponding single-generation populations 

• populations with continuous/continuing star formation for those IMF-s 
with 4 SFR index values s = (constant SFR), s = 1 (exponentially 
declining), s = 1.5 and 2 (initially faster, later slower than the exponential 
SFR) and 5 star-formation timescales 0.2, 1, 2, 5 and 15 Gy. 

Spectra are presented for 50 ages in the case of starburst populations and 20 
ages for populations with continuous star formation. Ages range from 0.003 Gy 
to 20 Gy. 

Models are chemically homogeneous, no nebular component /absorption has 
been included. SFR has been parametrized by a power of the gas volume density 
(as introduced by Schmidt (1959)), with index s and time-scale to- in this con- 
text, the single-generation ("initial-burst") populations with their independency 
on the SFR/its power index form the limiting "starburst" to = case. 

Metallicity growth affects the stellar evolution in two ways: first, mak- 
ing stars cooler and dimmer, secondly, redistributing their flux through opacity 
growth at short wavelengths towards longer wavelengths. So the summatic re- 
sult of Z rise on the composite spectrum of a stellar population is the progressive 
erosion of flux in ultraviolet region, and the faster, the shorter the wavelength. 
However, with and the enhancement of absorption in metallic lines in UV the 
bulk of energy reradiated in the optical and near-infrared is increasing with the 
definite net result that the spectrum level at A > 1 fim is for all population ages 
progressively higher for higher metallicities. 

Table 1 gives a general quantitative review of the extent of metallicity effects 
in different spectral regions for populations with different mass function slopes 
n. Time is eliminated by integration over the lifetimes of stars, population mass 
is scaled to the unit amount of mass in very massive stars M > 10 Mq, Geneva 
set of tracks (5 compositions, the latest Z = 0.10 subset was not included yet) 
was used. These data testify, that composition-caused flux changes can be rather 
impressive, extending to factor of 10 in far-UV and ~ 2 in infrared. 

As to illustrate metallicity effects graphically, we also provide a couple of 
examples on Fig. 1, computed with Padova tracks. On the left panel of this 
figure we have plotted computed spectra of coevally formed stellar populations 
(so-called initial burst populations) with 8 different initial metallicities Z, having 
ages 1 Gy. Such comparatively blue spectra are typical for medium-aged star 
clusters of assumed chemical compositions, or young elliptical galaxies with ages 
somewhat exceeding 1 Gy. The flux of models is scaled to the unit mass in 
luminous stars with masses M > 0.6 Mq, the IMF in these graphs is a power-law 
with slope n = —2.35 ("Salpeter" value). The most metal-deficient, Z = 0.0001 
spectrum has a correct location in log E\, all the others have been successively 
shifted downwards by additional 0.5 dex, with maximum total shift —3.5 for the 
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Figure 1. Composition dependence of spectra of stellar populations: 
coevally formed young stellar populations (age 1 Gy, left panel) and 
old populations with constant SFR (age 10 Gy, right panel). 

Z = 0.10 case. On the right panel the spectra of old, 10 Gy stellar populations, 
are plotted, in which star formation is continuous and proceeds with a constant, 
time-independent intensity over the eon to. Given case might be considered 
as a kind of approximation to late spirals or irregulars, since in many of these 
actual SFR-s do not seem to significantly differ from the mean average over their 
past. Notice, however, that due to the actively continuing star formation the 
ultraviolet flux of models keeps sizable. The growth of metal content sharply 
reduces the flux at shorter wavelengths, as also on the left-panel plot. 
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